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Abstract ., COZEDXaHME ., Streszczenie

In this note we compare notions of rough set and fuzzy

set, and we show that these two notions are different.

[IpuCIMxeHHNE MHOXECTBA ¥ HOYETKHE MHOXECTBA

B paGore CDaBHABANTCA NOHATUA NPUCIUEEHHOTO MHOEEC TBa

¥ P&3MHTOIC MHOXECTBA. lloxasaro, YTO 3TH HOHATHA DA3HHE.

Zbiory przyblizone i zbiory rozmyte

v/ nocie tej poréwnujemy pojecie zbioru przyblizonego

oraz zbidru rbzmytego i pokezujemy, ze sa to pojgcia rézne.
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- where Lx]c denotes an equivalance claszs of the relatior &
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1. INTRODUCTION

The concept of a rough set has been introduced in Pawlak
(1982), and so_me properties end application éf this concepgt hes
been studies in many works (see fc- example; Ortowska and
pawlak (1934)). ' -

Inthis»paper we compare this concept with that of fuzzy

set, and we show that these two corcepts are different,

2. ROUGH -SET
In this section we recall, after Pawlak (1982), the con-
cept of a rough set.

Let U be a set called universe, end let R be an equi-

valence relation on U, called an indiscernibility relation.

Eqrivalence classes of the relation R are calied elementarv
sets in A ‘\'an empty set is also elementary). Any unicn of ele-
mentary set is called a composed set in A. The femily of ail
e
composed sets in A is denote¢ Com{s). The peir A = (U,R)

will be called an approximation space.

Let XZU Dbe & subset of U. Ve define lower and ugper

approximation of X in A, denoted A(X) and A(X) respect-

ively, as follows:

'Q(X) {_xéU :[xlp C XL,'

A(x) LxérU': Lr_lR AN p\j

contzining element x.

By Fr'_\(}’.) = A(X) - &(X}v we denote the boundary of » ir
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Thus we may define two membership functions -é-.A' EA, called

strong and weak membership, respectively - as follows:

x €, X iff x€A(x) .

xE,x  iffF  xEA(X).
If Xg X we say that °x surely belongs to X in A" and if
_x &, X means "x possibly belongs to X in AW,

One can easily check that the aﬁprokimation space A = (U,R)
determines uniquely the topological space TA = (UtCom(A)) and
com(A) is the faw}ly of all open sets in T,y and the family
of all elementary sets in T, 1s a base for T, From the de-
finition of lower and upper approxidation in A follows that
com{A) is both the set of all open and closed sets in T, and
that ﬂ!XQ and A(X) are interior and closﬁre of set X in
the topological space T,. Thus A(X) and A(X) have the
following properties: ‘

1) Alx)e x<A(x)

2) A(u) = A(u) =u

3) A(g) = Af2) = p

4) AlxuY) = A(X)VA(Y)
5) Alxw)2 a(x)va(Y)
6) A(XAY)EAXNAY

7) A(XNY) = AXNAY

8) A(-X) = - AX

9) Al-X) = - AX
Moreover we have

10) AAX = AAX =

2 1%

11) AAX = ARX =

s

3. FUZZY SETS

We give now the definition of a fuzzy set introduced by

zadeh (see Zadeh (1965)). }

Let U be a set called universe. A fuzzy set X in U

is 8@ membership function /Lx(x), which to every element xs&U
associate a real number from the interval <0,17, and A/A'x(’d
is the grade of membership of x in X.

The union and intersection of fuzzy sets X and Y are

defined as follows: 7
/ﬂ-qu(x) = Max(/tx(x),,ay(x))
/ixr\v(x} = Min(/ux(x,,/ﬂY(x))

for every x&U.

The complement ~ X of a fuzzy set X is defined by the member-

ship function

Axx) =1 - (x)

for every x&X,

4. ROUGH MEMBERSHIP FUNCTION

The question arises whether we may replace the concept of
approximation by membership function similar to that inroduced
by Zadeh.

tet Xc<U. We define membership function as follows:

1 iff xe A(X)
A lx) =4 1/2 iff xeFr(x)
0  iff x&-A(X)
where =X denotes U -« X. .

Ve shall show that such membership function cannot be ex-

tended to union and intersection of sets as in the previous
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sac;ubn. i.e. .

) 4 R B
and

A ylx) A HinGx) lx 1) | b)

ad a) 1) Ay plx) =12 Ma;z(/‘,((x)/«((_)t)) =1FA(x) = 1

or /.Y_(x) =1= XEAX oOr X&AY Z xé& AXv AY)

From the definition of the membership function for union of

gsets we have .

11) gy ylx) = 1= xeal(xvy)
From properties of interior opeftation we have

111) A(xVY)2A(x)VA(Y)
Thus 1f xe2Z = AXUY) = (A(XIUA(Y)), A [ (x) A1 with res-

pect to i) and /A’XUY(X) = 1 according to ii) (Contradiction]
ad b) tv) sy (x) = 02 Min(a(x)pix)) = 0FH(x) = 0

or,,hY(x) 2 0= x€& - A(X) or x& -X(Y)":‘

xe-AX)U -AlY)= xe -(A(X)NA(Y))

From the definition of membership function for intersection

of sets we have
v) Arnaylx) = 0= xe ~A(XNY)
"From properties of closure operation we have

vi) A(xnv)e A(x)n A(Y)

and consequently
vii) -(A(X)0 A(Y))E -A(xNY)
Thus if x€% = -A(XN"Y) - (-(A(X) D A(Y)))

Alyny(x) A0 - according to 1iv)

and

f“an(x) = 0 . according to V).

" (Contradiction].

This is to mesn that membership function introduced in this

i

i

section can not be extended to union and intersection of sets. '

5. CCMPLEMERNT CF SETS

vembershic function for complement of cets is the same for

both fuzzv sets and rough sets, as shown below:

a) /u,_x(x) =12 xeA(-x)= xe-A(X)= /‘x(") = 0= 1 "/“'/.(X) = 1
b) a_y(x) =0z xe-Al-x)= xeAMIE A (x) =12 1 - pulx) =C

¢) L _y{x) = 1/22 x€al=x) - Al-x)= x«A(-x)N (-A(-x)) =

xe Z(—X)”X(X)E er{X)n(—ﬁ(X')}-‘:‘. x &A(X) - i\_(;:,‘ =

A ix) =172z 1 - plx) = 1/2

€. FINAL REMARKS

It fcllows from the above consideraticns that the idea of
rough set cannot be reduced to rhe idea of fuzzy set by intro-
ducing membership function expressing‘the grade of membership.
Moreover the concept of rough set is wider than the concept of
fuzzy set; it reduces to fuzzy.set if instead

Alxuy)2 Alx)u A(Y)
and

AXNY)SA(X)NA(Y)
the following is valid:

Al ov) = alx)valy]

ang

. —




AxAY) = A(x)NA(Y),

which of course in general case is not true,
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